Lead-induced phospholipidosis and cholesterogenesis in rat tissues.
In order to investigate the effects of lead exposure on lipid metabolism, rats were exposed to 200, 300 and 400 ppm lead in their drinking water for 12 weeks. The lead exposure resulted in induction of phospholipidosis in kidney and brain of the animals. While renal phospholipidosis was accompanied with depletion of renal cholesterol, phospholipidosis in the brain was accompanied with enhanced cholesterogenesis and hypertriglyceridemia. Lead exposure also resulted in enhanced hepatic cholesterogenesis and this was accompanied with a decrease in triglyceride and phospholipid contents. While lead exposure did not affect erythrocyte phospholipids, there was a 37% increase in erythrocyte cholesterol in animals exposed to the 200 ppm lead dose. In the plasma, lead exposure resulted in a dose-dependent increase in free fatty acid concentration. Although phospholipids also decreased in the plasma as a result of lead exposure, the decrease was not dose-dependent. Lead exposure did not affect plasma and HDL cholesterol and triglyceride. A double fold increase in cholesterol/phospholipid ratio was observed in the brain of lead-exposed animals, whereas this ratio decreased in the kidney. Positive associations were observed between tissue cholesterol and phospholipids versus lead accumulation in blood, liver and kidney. In contrast however, negative associations were observed between tissue triglyceride and lead accumulation in liver and kidney. Our results suggest that induction of cholesterogenesis and phospholipidosis in tissues may be responsible for the subtle and insidious cellular effects of lead and that these cellular events may mediate the hepatotoxic, nephrotoxic and neurotoxic manifestations in lead intoxication.